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PREFAM
.00

The development of a scientifisally aware generation will have a major'impact upon the .

policies and' the policy-making proiess of a democratic society. gtiratts who know their
long-run, best interests are most lily to promote them through all the means at bind. Being
aware is only the *is**. Oaca a societ) perceives a need and sets objectives, it then moves
to allocate its available fesources,to the priorities indicated bv the goals and objectives. As
every elemina.ry economic student knows, the basic resources of the society. are natural

Jesources, capital, and human resources. In an earlier age natural resources determineda
. societtys wealth and'Welfere, especially in the fertility of its soil. Consequently, though natural

resources nevei last their linpUrttince, Capital resources, the technology` to expand mait's
projectivify. rose to prominence.

I
NOW we appear to be entering an age when human resources will dominate. It is a time when

the ,Most diticai problems of "society do not lend. themselvis to attack based .ort land, new
materials, dr Machines. The primary tools orthii society are the talents and skills of its people: .

Whatever its ptoblerns. the search for peace, the abolition of Overty, be prevention. and clge
of disease. the reduction of crime or the control of environmental quality, the solutions depend
upon dedicated, thlented, and well-trained people who understand and who can intelligently
use witatevcr" technological tools' are available. It is the gtowink awareness of this new
dependency that has pushed the 'United States economy into an educational investment which
has expanded &dm $6 billion to 365 billion in 2:6 years. It is the same, phenomenon which'
underlines the emergence of remedial,,man-pqwer programs to assist thoise unable tocA2mpete
successfully in the more sophisticated lajior markets. It is the same aivagpess which has forted
us to take a closer look as to what is currently happening in our educational programs and for us
pirticularly the science education program- -; --

Although science education has enjoyed a..strqng position in the wit:mationsl hierarchy, little
'emphasis has been placed on the application of science to society. The major thrust, in.
education today is "delver education ". As career education is considefed as an interdisciplin-
ary activity, science is oftin excluded because "science teachers are so busy teaching subject
matter they, cannot relate to the processes of science aric.1 how science ,applied to the world of
work". . .._

This reaction is unfortunate and highly inaccurate;because arty competent science-leacher is.
constantly attempting to make subject matter relayant and pertinent and what better Way to
make it more meaningful than tcrrelate it to the world of work. If career:education is education
for a living, then science might rightfully be considered as the prime essential,of life; thus,,
science career education must therefore be a very piectical kind of education. How can science
teachers continue to teach in ways which fail to bring practicality into science education?

All too often science students ask "Why do I have to learn that? I don't need it." This is
especially true of terminal students who need to be better prepared for theold hard world in
which they will suddenly sooner or later be thrust. It is also true in many cases of college-hound
stude$s who consider science as a foundational course material. Many science educators are
constantly and diligently seeking innovating ideas to teaching the subject matter.
Unfortunately. their efforts are focused on the subject matter or course content rather than on .
the students It is better if they seek ways to simulate the students in their desire to learn. We
contend that if teachers would make existink, programs relevant, then students would act
positively. Ho* does one make a science relevant forte non-academic student when it is
difficult enough to maintain the interest of those who may. fed or want the science courses, but
to those who neither want or reed it, is is almost impossibl

Science instruction as related to the tamer education hilosophy becomes the answer to
many of till. problems in teaching today. It is an excel nt way to make science relevant,
practical, and interesting. It can stimulate the terminal student because he can make use of it
without the need of detailed theory. By the same token, it can be used to teach 'theory and
principles to academic students so that it may be understood easily and applied immediately. .

"9



In this approach natural science instmction is and must be focused on tie stutiebt. One of the
major gelds in aii-ence teaching is to have the student develop the process of making de4sions.
There are invariably rights and wrongs when it comes to znaldlig_decisions_b_ut asdgrans we
must make decisions. There may well be no real right or wrong for the simple reason that the
productrmust suit the needs of the buyer. These needs may well, vary from one individual to
another. What light be emphasized in career science_ is how to evaluate products m light of
needs. The goal should bete investigate awareness and relate to-self through logics.) principles
of evaluation. Here every person uses the so-called scientificMethod .without really being

4 aware of it for what it is. .
_

We have provided this guide to assist the teachers of natural sctence, grades K-12, b'
providing the framework for the developthent of their local district, building, and classroom.
program This should also serve'as the framework fol. the pre-service and in-service training of
teachers by the higher education institutions. . t,
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THE REASON FOR NAltRAL SCIENCE EDUCATION

-1

The purpose Of the natural science education program for Delawi.are's students to lead to
the sequential development of a scionlifically literate penes, Although thisirs co sidered tole
the central purpose of natural. science education, a single or "best.way" of pu g this goal.
cannot be specified:" The diverse nature of schools, students, and teachers necessitates a

_variety of programs and approaches.

***To develop a scientifically literate citizenry, the State Boanof Education
recommends.that:

*every student K-12 have an opportunity for many natural science\

4

., e''...e'
'. 1:,

.1
,;......

.. ,,t,

experiences every year.
.

*that the K-Ifnatural science experience takes into consideration individual
differences-of students and reflects the students' emotional, ethnic, moral,
geographical, and economic background. ,

*every. teacher of natural science bo supplied with adequate facilities.
equipment, supplies, and the time tontilize these at the various grade levels
of the student. I

*that natural science be presented as a unified discipline, integrated jnd
coordinated with other disciplines, such al mathematics, social scien e,
economics, political science, reading, and communication skills.

r.
*increasing emphasis be placed on Science processes, conceptional schein s
and values, and less emphasis on fActualitformation.

,

'*direict experiences with the *naqural world 43; in.Jaboratori (hands o
activities should comprise the majoi portion of the. science program.

1

*textbooks should facilitate inquiry,) rather tharr being written, to repla
laboratoty (hands on) experiences. The use of reorcief material (othey
Media as well as printed material) should be integral parts and deRendent
upbn laboratory- experiences. (The -materials used will not discriminate
against the ethnic, moral, geographical; or sexual batkground of students.)

s . .

*natural science education programs include environmental education that
interrelates natural phenomena, environmental influences, science, techno-
logy, social implications of science and technology, and economic considera--
Lions.

*natural science education programs incorporate the philosophy of career.
education; emergency preparedness, health (drug and sex) education, but
this is not the sole curricular area responsible foitheSe philosophies.

*opportunities for the professional .growth of teachers of natural science be
considered an integral pail, dr natural science educationorograrns so that
teacher's own deeper insjghts can .be brought -to bear on the science
programs designed for scientific literacy.

.

*the achievement of scienfific literacy should be the basis for -setting
objectives; for selecting content, learning experiences, methodology, and
for developing a sys of evalu diem

.:4;
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. .
This guide is meant to serve as a minimal standird for natural science e,ducatla but at the -

same time strive-for maximum output of the natural science program. The guide isbased on the
processes of science eduiation as well as the concepts, and attitudes with terminaLobjectives in
areas of the biological, physical; and earth Sciences, at the learning levels of Ka, 2-4, 0-8, and
9-12. These are qot Ote day-by-day activities or materials to be used in.the aCcom hment of
the terminal objectiyes. The development of thl§ aspect of the ctiti tum is the r nsibility
of the classroom teacher, students; and coordinated by the buil g or district urriculin
specialists andlheptate Department of Public Instruction: C
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PROCESSESOFSCIONCtiitilCAilON -.- -- - -.- . -:" -, .- 2*-- ='

. ' -:-..1
-- ...: -I

In order to determine the level ofacjoieve.meiot Of Alia' eats in Delawarks public schools. a set: i
otmirdmum objectives has been established. Each of these objectives is basoid on one or more
. processes that give a definite indication of a student's progress_ .

PROCESS *if OBJECTIVE

Following is a hit of the eleven major processes that have been identified which includes the
great majority of student activities that ace appropriate for KI2 school experiences. Along

e term associated with each process is a short descriptive paragraph to help clarify the
te meaning of theterms. ;

.

Th processes are not listen to imply use of the program. Science, A .Process Approach
(AAAS), but are the processes used far any natural science or environment* education
prcgram. .

PROCESS - Observing

y. Observations can be made in a variety of ways using all of the senses. Where
direct sense . L ence is not adequate for making needed observations.

'indirect methois at -- Objects and events may be observed,with respect to
"arty qualities and Sties. When observations are made to accuriulate
'di:del:rod whir& infere -- will be drawn, the precision of the observations is...

4.7,.="... ...2 critreal. Precision is f -. improved by making quantitative observations.
Observaiikilare infiueiced . e experience of the observer_
-. -

1:0% t -

PROCESS --Clasefiling .
.

_, .. Clastifyidg is , the grouping or Ordering of phenomena according to an
established scheme_ Objects lad events may bellassified on the basis of
observatjons. Classifications& schemes are based on 'observable similarities

..5 end difference ill arbitratily selected properties. ClassieicatiOnal keys are used
,to place items maim a scheme-is well as to retrp.ve information frono a scheme.

,: ..
.7,..

- -sr -
. .

: . .;
-

.
. " PROCESS Wining

.:'
-,,,.. ,-- ..

,.-- . . .
Infefence, while based on observations, requires cva1ualion ;Ind judgment. In;
ferences based upon one set of observations may sugkest.further'observeticiii
which in tiiiier requires modification of Original inferences. Aliference leadIto'"-7--,......._.-

v.-; , tI,;-,_.-:. prediction: I
,

4
2 i.,...

- 4
..

. 4/
PROCFSS:-.Predicting "..-i -.

...e 1, A
":. '. . . V i c

4

It T'- ' 1 ' #
,i.(' ! ; PredietiOn Ts the formulation of en expected result baseil on past experience.

1--.The reliaWity of prediction depends upon the accuracy of past observations and
upon floe iieteire of the event being predictetl. Prediction isibased urn influ-
ence. Progressive series of obseriations and, in paiticular, graphs are import-
ant tools Clf prediction insolence. Ah experiment can verify or contradict a pri--,e_;.....a......4
diction, 6

.214 " 1. V.
CPOS - Measuring

4
. t

Meas4ing properties of objects and events can be accomplished, by direct_ :,

. comparison or by indirect comparison with arbitrary units which, for purposes
of communication, may be standardized. Identifiable characteristics which can.
be measured may be interrelated to provide other quantitative values that are

. --. -.,...-...tf. valuablein the description of physical phenomena: : . ,
-

8

18
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PROCESS- Commindasun g

In order to communicate observations, accurate records must be kept which can
be submitted for checking and rechecking by others. Accumulated records and
their analysis may be represented in many ways. Graphical representations are

- often used since they axe dear. concise, and meaningful. Complete and
' :111b' 'understandable experimental reports are essential to, scientific comanication..

PROCESS Interpreting Data

.4 Interpreting data requires the application of other. basic process skills -- in par--

4 denier, the processes of infeiring, predicting. claisifying. and communicating.
It is through this complex process that the usefulness of data is determined inr
answering the question being investigated. Interpretations are always subject

e to revision in the lightrof new or more refined data

1:7ta

PROCESS Making Operational Definitions

Operatiltinal definitions are made in order_to simplify communication concern-
ing pheitomene being investigated. In making such definitions it is, necessary
to give the minimum amount of information needed to differentiate that which
is being defined frqm other shuns; phenomena. Operational definition's may be
based upon the observable characteristics of the phenomena and upon the
operations to be performed. l'Operatonal definitions are precise and, in some
cases, based upon mathematical relationships.

PROCESS Formulating Questions and yypobeies

. . I . .
Questions are formed on the basis o observations made and usually precede an

' attempt to evaluate a situation or event. Questions, when precisely stated, are
problems to be solved through application of the other process of science. The
attempt to answer one question may generate other questions. The formulation
of hypotheses depends directly upon questions,. inferences, and predictions.
The process consists of devising a statement which can bitft-ted-by experi-
ment. When more than 0.1V hypothesis is suggested by a set of observations.
each must be stated separately. A workable hypothesis is stated Ai such a way
thatorpo testing,lts credibility may be establisted..

.

0 ea.1713
t.

PROCIS Experimenting

ExperimeAting is the process of designing data-gathering procedures as well as
the ptocess of-gathering data for the ptirpose of testing a hypothesis. In a less,

formal sfase, experiments may he conducted simply to make observations.
4 'However; even here there is a plan to relate cause-and-effect. hi an expert-

.

meat, vatiables must be identified and controlled as much as possible. An ex-
perimen631 test of a hypothesis is designed to indicate whether the hypothesis is
tp be accepted, modified, or rejected. In designing an experiment, limitations
of nlet-hod and 'apparatus must be considered.

;
PROCESS Formulating Models

. 1.
4

Models, whether physical or mental, are devised on the basis of acceptable
hypothesis .or hypotbeijs that have yet to be tested. Models are used to
describe and explain the interrelationships of ideas. In many cases the model
implies new hypothesis; if testing these hypothesis results in new information,
the model must be altered to inclutle it.

)
Each of these processes have different levels of difficulty that are based onthe age and ability

Levels of a particular student. With this in mind, the following are the minimum acceptable
proficiency' levels for students completing the grade !evils covered by this guide in a Delaware
school.

10' 9 1 9..
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'PROCESS ABIPTY LEVEES

MINIMUM STANDARDS AT THE COMPLETION OF FOURTH GRADE.

bseriing

Making observations without inference.
Repeating observations as a means of improving reliability.
Using measurement as a means of refining observations.
Ordering events chronologically.

classifying
.

.1
Developing arbitrary dine -stage clissificational schemes where all included objects of
phenomena may be put into mutually exclusive categories.
Lining quantitative measurements icritsfia for grouping.

Inferring

Demonstrating that inference is b upon observation.
.

Separating pertinent observations up,n 'which given inferencesare based from those .which .

are extraneous.
Developing an inference from *set of elated c;bservationk
Developing a series of inferences fro la set of related observations.

.
1

Predictiiigi . i . ( i' ..
Using a.ieries o related observations to.piedict an unobserved event.
Usinf quantitative measurement as a means ofirnproOing theaccuracy of predicOons.

....

Measuring
.

Ordiwring objects in terms of magnitude of properties by using measuring devices without re:
maid fctr quantitativonits.
CoMparing quantities such as length,. irea, volume, and; wejg,14,
Comparing lime to pits developed from periodic motions.
Using standard unit; for measurement itheinetric system).
Selecting one system of units for all related.measnremeuts.

to ar114 racy units.
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Communicating

Recording observations in a systematic
- .

1!' -
;

r

Interpreting Data

Selecting data pertinent to the question asked.
Processing raw data to expose trends or relationships.

.
Making Operational Definitions

.

Distinguishing oPerationil definition and genera) description..
Selecting cliaracte 'es of &phenomena suited to, use in opeational definition.

.

.

Formulating 4uesti and Hypotheses

Separating qu = ic$ w ch can only be
answered from eperience,
Autwering1/4uestions confined tckthe,obst
Restricting question/3;o those that de

answered philosophically from. those .Whichcan be,

foni which can be made.
only epositivd or negative response.

lea

Experimenting r .
Identifyihg observations-which are relevant to an
Distinguishing useful from extraneous data.
Describing the probleins involved iminaking.deiired observations.

4

Form4citint Models.
,,

Distinguishtng between models and reality. - . ,

Explaining observed phenomena by using models devised by others

i ..?-`1

ft.

.

t

It'
b

.
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CONCEPTS OF SCIENCE EDUCATION-

Concept 40. Process
- ..

Moving up -the ladder each process is based on a conceptual scheme, thus allowing each
'objective to be developed under 'the concepts. Six major concepts have been identified for
inclusion in the natural science -curriculum in Delaware's K-12 schools. These concepts are
defined as follows :

Objective

,"7, te

7I
4

4-
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Diversity: The vast number of natural phenomena which can be .observed
display a wide variety of similarities and differences.

t

61,

Change: Our environment, living and ndnliving, microscopic and macroscopic,
is constantly undergoing change.

SD

-
a ga

6 6

Continuity: There in Constancy in cause-and:effest relationships -Which ,

precludes any abrupt reversal in natural phenomena.

- --

1 `7.2
.. .1 ,74'.

t s.s;.
1

p
,; s, 4' -O.'. .4 v ""`- '

.

,, - . ,.
. ': interaction: The interactioniof living and nonliving matter ein an environment

- e-'' '1- t ' and the raultipg change of energy determine tfie,natureo# the environment.
'73; ., . -sr ,:. - c '4 %.i''
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Organization: relationships exist in natural phenomena. Systems
Within systems cxmaprise universe.

r.

I

limitation:limitation:on: Natural phenomena are limited by. the fundamental nature of
matter and energy. There is an overalltindency 4.oward equilibrium in an
environment.

Curriculum Arta 410, Process * Obiective
%

Each concept grouping koncept-process-Oh ijective) is indicated in each :id the major
disciplines of 'science: biological, physical, and earth sciences. The mathematics applications fp
the basic sciences are alsoindicated.

4

Environmental education is not a ,separate content area of the natural science programs, it is
part of the biological, physical, and earth sciences, with implications for the socialsciences.

GOALS & TERMINAL OBJEFrfirE4

CURRICULUM AREA

CONCEPT

PROCESS

OBJECTIVE

1 0

. 8 ,

. .

When alit* is Completed, and the basic objeaive achieied, the student is then on his wit; to
reaching the Ube range goals and terminal objectives that should be achieved Before
graduation. . -- \.

On the follosvipg pages you will
.

find the concept groupings listed under iireir specific
curriculum areas. It is honed that this will help to, serve as a guide in planning for,and imple- .

menting natural science education in the classroom. \ I

\ ,
. 2B .

v
\
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CONCEPT iivERstit

"-14 :The vast nudoer of natural phenomena which can be obseriect"
fi display a wide varitety otsimilarities kind differences. -.:.. .

1.1.-=-.. -.40_7..r.....wq.;:.-=irmizsiem

Observing Distinguish between vertebrate and invertebrate animals.
Classifying .
Communicating
Making optational definitions .

Observing List several ways that feeds and pollen are randomly
.

"-

Classifying . dispersed.
. ICommunicating

Observing.
Classifying

Describe the relationshipvariables in an investigation.

Communicating
Making Operatinal
definitions

Formulatingiquestions
and hypothesis

Experimenting

CONCEPT CHANGE
-7.

.

I

.

Our enviro nment,- living and nonliving, microscopic an
macroscopic, is constantly undergoirrechaRge.

.
Observing Identity and describe animal'' and plant responses to
Classifying chabges in their environmeit.
Communicating

c.

CONCEPT CONTINUITY 4,

t

There is a constancy in eau
'prepluded any abrupt reversal

Observing Describe a simple food chain and/or web.
. .- Inferring .

COmmunicating,
Formulating model's

..iri
--

- t. 1

if



Observing
Classifying
Predicting, .
Coninunicating
Experimenting
Formulating models-

Describe and demonstrate the functiions ni.ro0s, literati
and leaves of plants.

Observing
Classifying
Predicting
Cimmunicating

Experimenting
'Observing
Classifying
Inferring
Predicting
Communibatirrig
Interpreting data
Experimenting

V

6'

.

Describe the effect of soil, Water. and light on the parts of
plants.

Identify Iocal sources of pollution and illustrate how each is
dangerous to,our health.

,Abserving Identify and classify various kinds of drugs and describe
Cla:ssifying their effects on simple organisms.
Inferring
Predicting
Communicating

Observing
Classifying
Cordnunicating:

I. Making operatignal
definitions

Formulating questions .

and-hypothegs -;

Experimenting

. . ----ti.
Describe the relationship of t ariables in an investigation..

- ..

CONCEPT INTERACTION

The interactions, Of flying and nonliving . matter in . an
environment and the resulting Change Of energy. determine the
nature of the environment.

.

Communicating Describe the role of phetosynthesisin the life of a plant. .

InterpretingOata .
.

- ' , P.

Making operative!
definitions

Experimenting

F

0

.1

kI0

26,,
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4

"*.

Obseiv.. iitg
Clasilfying
Inferring
Predicting
Communicating
Interpreting data
Experimenting

Observing
Claisifying

iclePtifflocA StirFes 0.401410tt 451014.4raellow
. aangeroustnour_health,

44lie . -
4

Identify and. descrAte anttnal, rind plant responsiS
changesia their environment.

Obsesi-ving Describe a aimpleood.chain and/or web.
Infening
Communicating
Formulating indaels

tbservink Identify foods eaten describing the relationship to th '01.vmt
Classifying or animals from which tiny came.
I nferring v

Predicting
Communicating

Observing
Classifying
Predicting
Commumicatipg
Experimenting
Formulating models

4"'"

-

to

I.

f

Describe aid demonstrate the functions of. roots,
and laves of plants.

Observing
Classifying
Predicting
Communicating
Experimenting

s.

4
t

b

ot
Ir.

Describe the effect of.soil,. water, alid light on the parts of
plant ,

. .

Observing Identify the cell as the basic structural unit of-
Cothmunicating things, ,. .

Making operational - ,
defulitions '

. CONCEPT OltdANIZA- TfON

.-

1

.44:144 ;f:

`Systematic relatipships,atist in natural ptienomena.4"Systarne7:
within syslams coMprile thduniverse.' 15"

Abserving 7'
Classifying
Inferring
Predicant
Comnionliting,

4

-0;4, .

ftt,,.. :
. ' ,

. .

' t" ;
.%14

"4

Identify and classify, vailoae kinds of drugs and10409;iyk, .

their effects on simple organiimit. -. K".-.',...2,-g_.
4 ..14'",

I
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I.

Contriuyaratillg Descae and practice safety =muses e6riinititt-toany:*
Experimenting periment.

Observing
Inferring .

Communicathai
Posmulating models

Describe a simple food chain and/orwebz

Observing Describe and demcnisuaie the functions 'of roots, stems,
Classifying and leaves of plants.

*Predicting
Comminicating
Experimenting.

4-

Observing Distig nab between vertehrite and iniestkbrate
Classifying

. .
Communkating
Making operational
definitions

Observing' Identify the. cell -as the basic structurat unit of all living
things.

Making opetational
definitions

t CONCEPT LIMITATION

OP

Natural phenomena are limited by the fundamental 'nature of .

matter and energy. There is an overall- tendency toward
equilibrium in an environment.

.

Observing Describe thekiffeet of soil, water, and light on the parts of
Classifying plants.
Predicting -*

Communicating
Experimenling

Observing Describe a simple food chainand/or web.
Inferring ';, .

Communitattug ....s . M...
4.,I' c. ..

,Pormulatintniodels :.
.

'be the role of photosynthesis in the life of a plant. ,
.

,

'Communicating D
rnterpreangslata
Making operational
definitions

Experimenting

e

28
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a

The- vast numbir of nattral-phenomena which Om be obstrvad
display a_tvide variety of/similarities and differences. -

01.

Communicating Describe god demonstrate how !Peed tan be increaseci or
Interpreting data decreased.
FIxperimenting

Obsirving . Identify, order, itnd demonstrate by function hoi.; a -simple
Classifying machine can increase the ability to do work.
_Measuring
Conimunkatiog
hfaldng ogeiational
definitiorm

Experaenting

Classifying
Measuring
Communicating
Experimenting

Demonstrate the use of various types of thermometers.
a

.
Observing Describe the relationship of variables in an inv
CiassifYing
-Cqmmtnicating

/Making operational'
definitions

`Formulating questions
and hypotheses -

Experimenting .

.

trfeasuring Use the metric system to describe objects ininns of mass,
. . length, area, and Volume, or *uselthe MetrWaystem to clis_

tinguish objectsin terms of mass, lefigth, and

Inferring
CoMmunicating

Observing
, t Classifying

Predicting
Commudiastin*.
kteipreting data
Formulating questions

and hypotheses
Experimenting

Distinguish observations from infeiences.
.

T
Identify, describe, and demonstrate ioim#, hept, rIar
energy, and electricity as a form of enerty. -

w. ", ,

. :

"
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CONCEPT Cl3A- NGE

,

4 '4;

Our leixtilion;xient, living and nonliving, microscopic and
macroscopi4 is constantly undergoing chine.

...MtalatIEMIRSIMMIENME1=1111111111=501111=1,

Communicating Describe and demonstr4!* how speed can be increased and
interpreting data decreased.

. Eiperirnenting

.:Observing identify, oniereanil demonstrate by function how a simple
Classifying machine can increase the ability to do work.
Measuring
Comufmnicating
Slaking opeiational

definitions
Experimenting

Observing Describe and demonstrate' how a substance can change
Predicting. from solid, liquid, or gas fin any order).
Communicating
Making operitional
definitions

Experimenting

Observing Demonstrate examples of the rule that heat is transferred
Classifying from warmer tocooldr areas or objects.
Measuring
Communicating.
Experimenting -

CONCEPT CO:

1

I

There is .a constancy in eaust-andeffebt relationships-which
1 precludes anpabrtiii reversal in nattrakplienomena:.,-

Ctommunicating Demonstiate how sound travels bi..liquids and gases.
Formulating questions tit

and Hypothesis
. Experimenting

Observing
Classifying
Measaing e
Communicating
Experimenting

Observing
"Cominiwipating

tj

Denionstraie examples of thrule thkt heat is transferred- _

from warmer to coolerAregs or objects.
. .

-

Identify and name variables related to aijinVestigation.

Vatting opfrational,
dermitioni

of

%-;

WU,

4

4:4X .
_

_ . .

0

4

e-

*
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Observing Identify, describe, and demonstrate sodnot
Classifying energy, ancl electricity *inform of energy.
Predicting .

commnnicating
Interpreting dala
Formulattog Oast:Ions

and hypothesis
Experimenting

,

Observing Describe the relationship of variables in an investigation.
Classifying
Communicating
Slaking operational

definitions
Formulating queitions-.
suidhypotbesis

Experimenting .

. CONCEPT INTERACTION

k The interactions, of living and nonliving matter in an
T environment and the resulting change.of energy determine the
T -`..'t nature of the environment. .

4 '
.

%,:z.-so:----:..e, 4P..,:.,--:---..4.tip.r....e.r..g..v:.-,

Predicting . Demonstrate and describe orally the effect of friction on
Communicating push-pull force. .

Making operational
6 clefId/lone

Experimenting. 1

.
Observing Name and identify various sources of energy, and give ex-
Classifying ampler of how each is used by man. ..

. . Inferring . .

Commktnicating
0

Observing Identify, describes and demonstrate song', heat, saw
Classifying energy, andelectricity as a form of energy. ,

Predictin,g . 4
.

Cominuticating
Interpreting data -

. .. .

Porintdating questions
:

, and hypothesis
Experimenting! ea'

." '. .
. .-

.1
Predicting . M641111111 between hypothesis, predictionK and gunaies,
Lormulating based on student observed dada...
_ hypotheids and

questions . , ."

Making operational
.

definitions s' -.

\.
Conimunicadrig Descdbethe effect of giavity on objects.
Experimenting ,

.e,32.



Observing
Conununkating
Experimenting

Obierving
Classifying
Measuring
Communicating
Making operational
definitions

Experimenting

Demonstrate and describe that light is composed of niany
colors.

Identify, order, and demonstrate by function bow a simple
machine can increase the ability to do work.

Measuring Use the metric system to describe objects in terms of mass.
length, area. and volume, or use the metric system to dis-
tinguish objects in terms of mass, length, and area.

. t
Communicating Describe and practice safety measures common to any ex-
Experimenting periment.

CONCEPT LUKITATION

Natural phenomena are United by the fundamental nature of
matter and energy. There is au overall tendency 'toward

. .
- equilibrium iii an environment.

Predicting Demonstrate and describe ors* the effect of friction on
Communicating push-pull force:
Making operational
definitions

Experimenting

Observing
Predicting
Communicating
Making operational
'definitions
Experimenting

Describe and demonstrate how a substance can chge
from solid, liquid, or gas (in any order'. '

Observing ,
Classifying ..,
Measuring
Communicating
Experimenting

Inferring
Communicating

I .".

Demdnstrate examples of the rule that beat is transferred
from warmer to Cooilei; areas or objects.

- rr

Distinguish observations from inferences.
q

33--
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a

Tht vast number of ?Aural phenomena which canSiobserved
display a wide variety of similarities and differences.

Observing: Distinguish the various types of soil such as rocky, sandy;
Classifying clay.
Measuring ,
Communicating
Making operational
definitions

Experinienting

Observing Describe the'relaqonskip of variables in an investigation.
Classifying
Communicating
Making operational
definitions

Formulating questions
and hypothesis

Experimenting

Measuring Use the metric system to descrileobjects in terms of mass,
length, area, and volume, or use the metric system to dis-
tinguish objects in terms of mass, length, and area.

I .
Identify, describe, and demonstrate sound, heat, solar
energy, and electricity ass tom) of energy.

Observing
Classifying
Predicting
Communicating

tbinterpieting data
Vormulating qu

and hypothesis
Experimenting

estions

(
Inferring Distinguish observations from inferences.
Communicating .- . c.

CONCEPT CHANGE'

a
Our environment, living 'and iaoniiv microseopla an

' macroscopic, is constantly undergo-in' g change:

Observing Nub* the effects of veindovater, plants, an litimals
Measuring. on the soil.

.Communicating .

Interpreting data
Experimenting

6

4

r . 4.,

A
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CONCliat CiloNTINUITY

r
.4 There is a conitaney in causizandleifect relitionihips wlfich
<!. precludes any. abrupt:rebersalts naturalphenomena.

Observing Identify local sources of pollution and glustrate how.earii
Classifying dangerous to our health..

"Inferring
Predicting
Conimurdcapg
Interpretinasta
ExPerirnenting

Ch Deicathe the relationship of variables in 4 investigation.
Classifying
Communicating
Making operational
definitions

. Formulating questions
and hypothesis

Experimenting
Observing Identify, describe, and demonstrate sound, heat, solar
Classifying energy, and electricity as a form of energy.
Predicting
Communicating
Interpreting data
Forniulating questions
and hypothesis r

Experimenting

Observing . Identify and name variables related to an investigation.
Communicating . i .*

Making operational . -

'dtfinitions
. -

., : . .
. .

Observing Describe the iela#onships pf cloilds, fog, rain,. wind, and
Classifying , temperature. ' 44.

- Measuring .
Communicating f .:

-Interpreting data
.

Observing Describe and demonstrate the movement of the-earth-with .

Communicating - with respect to rotations, rerlutiOn, inclination, . ."
Making. operational . I

definitions .

Formulating models
.

4.



. .

. CONCEPT INTERACTION

!.$

.

The interactions of living and nonliving matter in air
environment and the resulting change of energy determine the
nature of the environment. . .

Meaiuring
Communicating
Experimenting

Observing Distinguish the effects of wind, water, plants, and animals

Demonstrate the use of a niagnitic.,:compass to find_ di-,
rection,

Measuring owthe soil..
Communicating
Interpreting data
Experimenting

Observing
Classifying
Measuring -
Communicating
Interpreting data

Describe the relationships of clouds, fog, rain, wind, and
temperature.

CONCEIT ORGANIZATION

Systematic relationships exist in nitwit phenomeni Systems
.within systems comprise the universe.

Communicating
interpreting data
Experimenting

Observing
Communicating

Construct maps of classroom, school grounds, and .other
areas, and be able to describe them, utilizing ths concept of
north, south, east, and West.

Describe and demonstrate the movement of the efirV with
raped to rotations, 'revolution, inclination,

Making operational
definitions

Formulating models

4P

bserving , Identify sources of weather information.
- Classifying

Communicating
:

Observing
Classifying
Communicating .

Formulating mtsleis.

,

Compare the sun, moon, stars, planets, arid their relation to
the earth. .t c

Observing
Classifying
Measuring
Communicating

4

Identify, ordgr, and describe units of time: year, Month,
century, decade, day, week, hours, minute, second.

,

38*

28

4 4

4



Measuring

..

Communicating
Experimenting

Conitnunicati4
Expeiinieiting

Observing.
Classifying
Inferring
Communicating
Formulating models

bescrib.e ebieCts3n itfet by-Sit
Crazy its. :

Describe and practice Safety measures commo4 !isy
experiaibnt.

Descille the effect of gravity on objects.

Describe some of-the interdepen4eficiel between anfrnals,
plants, and the environment.

. A 4!

Observing
Classifying
Inferring
Predicting
Communicating
Communicating
Interpreting data

, Experimenting

Identify local sources pf poilutioii and illustrate hOw eachis
dangerous to our ttealia. .

4"

Predicting Distinguish hetween-Ifyiothesis, piedictioivs, and giesses,
Formulating - based on student observed data.

hypothesis and -

question/ , ,

Making operational
definitions

Observing 'Identify; describe," and demonstrate:. sound, hSat,. solut
Classifying energy, and electricity as a form of energy.

. .

Predicting ' .

Communicating :

Interpreting data
Fonnulating questions
and hypothesis . . ,

Experimenting .: ..c-

CONCEPTLIMITATION.

4,

.

i
C

. 4

z "4
.

Y.

Natural ptleuomena are: limited bt thSfuridamentel* natukkof
matter ancf energy.. There', is. Aseveiall tendency toward
equilihritim iii an. environments,: .4; ,

.

, Observing Compare. on, ao-44n,.sary .,,pl.ants,
ettissifying the'eartli.
Communicating
ForMulatingmodels
s,. ,. *

e"

O

-

efr relation to

^

his -4K 't

A

.

; 4 ,
.
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we °
,CONCEPTDIVEISTIY ,I- a .

,- ..

- - 4. 4,

_ rrtsplaya wide /1_14ety of Orinlmitieslind clifterenbisr.
The-vast numbirof meal phenomena which' artha:obsetired.

., : ,

-
Classifying
Mawr
Observation
clissifYing

= . Communicating
Making operational

definitions

containers on the basisof volnme:
,

Describi"an object using its attplut;m so that It can he
eastkilientifie4in A collection of shnliar objactl-

,

-

o - .

Classifying Demonstrate the use of varilas
Measuring
Communicating
Expejmenting

MiOtiling

CONCEPT CHANGE

0 1.

of thermometers.

Use the metric system to describe objects in terms of mass,
length, area, and volume, or use the metric system to,dis-
tinguish objects in terms of mass, length, and area.

Our environment,. living and nonlivirlg, microscopic and
macroscopic, is constantlytindergoin*thange.

_

'serving- *"' Describe end interpiet raw data and make
, Piedicting eventsiesingstudent observations.

Cotwounicating
Interpreting data .
Experimenting.

coricEn oRgAtimmori

t;

parisiona of

'Obseriing , Identify, order, and describe unite of time: year, month;
Classifying century; decade, day, week: beers, minute, second.
Manuring
gorianunicatinik .'

-

Use the metric system to describe objects in WA:is of mass,.
. .

length, and area. r
. .

Measuring Describe objects in -terms of area by superposition of
4 ,arbitrary units.

' 4i
32''P

.
Measuring

r.

ir

4

S

4
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